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R E S E A R C H
Intradialytic Massage for Leg Cramps 
Among Hemodialysis Patients: a Pilot 
Randomized Controlled Trial
Background: Patients on hemodialysis often 
experience muscle cramps that result in discom-
fort, shortened treatment times, and inadequate 
dialysis dose. Cramps have been associated with 
adversely affecting sleep and health-related 
quality of life, depression and anxiety. There 
is limited evidence available about massage in 
dialysis; however, massage in cancer patients 
has demonstrated decreases in pain, inflamma-
tion, and feelings of anxiety. These correlations 
indicate massage may be an effective treatment 
modality for hemodialysis-related lower extrem-
ity cramping. 
Purpose: To determine the effectiveness of 
intradialytic massage on the frequency of cramp-
ing among hemodialysis patients prone to lower 
extremity cramping.
Participants: 26 maintenance hemodialysis pa-
tients with frequent lower extremity cramps.
Setting: three outpatient hemodialysis centers 
in Northeast Ohio.
Research Design: randomized controlled trial.
Intervention: The intervention group received a 
20-minute massage of the lower extremities dur-
ing each treatment (three times per week) for two 
weeks. The control group received usual care by 
dialysis center staff.
Main Outcome Measure: change in frequency 
of lower leg cramping.
Results: Patient reported cramping at home 
decreased by 1.3 episodes per week in the inter-
vention group compared to 0.2 episodes per week 
in the control group (p=.005). Patient reported 
cramping during dialysis decreased by 0.8 episodes 
in the intervention group compared to 0.4 episodes 
in the control group (p=0.44).
Conclusion: Intradialytic massage appears to 
be an effective way to address muscle cramping. 
Larger studies with longer duration should be 
conducted to further examine this approach.
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iNtroduCtioN 
Over 600,000 Americans receive treatment (most 
commonly hemodialysis) for permanent kidney 
failure under Medicare’s End-Stage Renal Disease 
program at an annual cost of $35 billion.(1) How-
ever, the rapid removal of excess fluid and waste 
products by hemodialysis contributes to frequent 
and distressing muscle cramps, typically in the lower 
extremities. Such cramps, which affect 25%–50% of 
patients, may occur during hemodialysis treatment 
or at home following dialysis.(2) Cramps that occur 
during hemodialysis can lead to shortening of treat-
ment or to reduction of fluid removal which may 
result in inadequate clearance of waste products, 
fluid overload, and hypertension.(2,3,4) Shortening 
of as little as one dialysis treatment per week is as-
sociated with a statistically significantly increased 
mortality risk.(5,6) Cramps also adversely affect sleep 
and health-related quality of life and are associated 
with depression and anxiety.(7)
The etiology of cramping in dialysis patients is 
not well known, but several common triggers have 
been identified including electrolyte abnormalities, 
hypovolemia, hypotension, dialysis prescription 
(blood flow rate and ultrafiltration), and dialysate 
composition.(8,9) Therapeutic maneuvers to man-
age muscle cramps include intravenous fluids, oral 
medications, adjustments in dialysis settings, warm 
moisture compresses, and stretching.(8,9) One pilot 
study by Ahsan et al.(10) evaluated the feasibility of 
intradialytic sequential compression devices (SCD) 
use for the prevention of hemodialysis-related lower 
extremity cramping. This study found that the ap-
plication of SCD to lower extremities prevented the 
generation of hemodialysis related cramping in four 
cases. Additionally, no adverse side effects were re-
ported. In another study, acupressure with massage 
in patients with end-stage renal disease (ESRD) who 
were undergoing dialysis, showed improvement with 
symptoms of fatigue and depression over12 weeks.(11) 
Again, no adverse side effects were noted. 
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new patients as the first several months of dialysis 
treatment is often a time of hemodynamic instability, 
and excluded patients with a fluctuating dry weight 
as this fluctuation may cause cramping. We also 
excluded patients with sores, wounds, amputation, 
dermatitis, or edema of the lower extremities, with 
a known history of deep vein thrombosis (DVT) or 
peripheral vascular disease (PVD), or with a vascular 
access in a lower extremity. 
A research assistant invited eligible hemodialysis 
patients to participate in the study, informed patients 
about study procedures, and obtained informed 
consent at the dialysis facilities while patients were 
receiving hemodialysis treatment. Consenting pa-
tients were randomized into intervention and control 
groups using a random number generator. All enrolled 
patients received a $25 gift card for participating in 
the study, and intervention patients receive the mas-
sage free of charge. The study was approved by the 
institutional review board of MetroHealth Medical 
Center Cleveland, OH.
intervention group
The intervention group received a 20-minute 
massage by trained licensed massage therapists dur-
ing each hemodialysis treatment attended for two 
weeks, as well as usual care. Most patients receive 
dialysis three times per week, resulting in six mas-
sage sessions. Prior to performing a massage, the 
therapist checked with each patient’s dialysis nurse 
or technician to determine if there were clinical or 
hemodynamic abnormalities to preclude treatment. 
These abnormalities included: acute shortness of 
breath determined by nurse or technician observa-
tion or poor oxygen saturation, fever, hypotension, or 
volume overload (> 5 kg above recorded dry weight). 
In order to avoid postprandial blood flow redistribu-
tion, dialysis patients receiving massage treatment for 
cramping were asked to refrain from eating during 
the massage session.
The massage included both feet and legs up to and 
including the knee. Massage included general light 
centripetal friction, kneading and point compression 
to bellies, and myotendinous junction of muscles of 
the foot and calf not to exceed a perceived pain of 
6 on a scale of 1 to 10, 10 being most severe and 1 
being no pain. The Wong-Baker FACES pain rating 
scale was provided to patients while perceived pain 
was being explained (see Table 1 for intervention 
protocol). The massage therapist performed a short 
evaluation to verify the patient was free from new 
skin problems on the legs or feet including redness, 
heat, rashes and sores, blood clots in legs, vascular 
access in lower extremity, and no hospitalizations 
since last treatment to be eligible for treatment that 
day. Post-treatment notes were completed to identify 
any concerns with the massage. Massage therapists 
were compensated $25 for each massage scheduled. 
There are no known published research studies 
on massage for cramping during dialysis, however 
other manual techniques have had promising results.
(12,13,14,15) Massage has increasingly been used in 
health care over the past 10 years. Research studies 
using massage in cancer patients have shown a de-
crease in pain, increase in energy, decreased inflam-
mation and decreased feelings of anxiety when done 
appropriately.(11) Physiological effects of massage 
techniques include increasing peripheral circulation, 
mechanically moving fluid in the veins and lymph, 
and stimulating the nerves, blood vessels and cell 
exchange of the tissue being manipulated.(16,17) With 
the limited evidence available about massage in di-
alysis patients, it appears that this may be an effective 
treatment modality for hemodialysis-related lower ex-
tremity cramping in carefully selected patients. This 
pilot research is designed to determine if massage 
can be utilized as a preventive measure to decrease 
the frequency of cramping. 
MEthodS
The massage therapy protocol was developed by 
the lead massage therapist based on documented 
physiological effects of massage.(16,17) Five LMTs 
were trained using the protocol. They then adminis-
tered massages as specified in the protocol to three 
sample participants to help develop intertherapist 
consistency. Pretesting was done at Centers for 
Dialysis Care (CDC) West, in Cleveland, Ohio. To 
assess cramps, we used questionnaires of demon-
strated reliability, validity, and sensitivity adapted 
from the Kidney Disease Quality of Life Short Form 
(KDQOL-SF).(18) These questions ask patients to 
report on cramp frequency, location, duration, and 
severity separately for cramps during dialysis treat-
ment and for cramps that occur at home following 
dialysis.(19,20,21) We further tested our instruments on 
a group of three dialysis patients who met all study 
eligibility criteria. The pretest subjects completed all 
study tasks as outlined below for the full trial, with 
the exception of receiving only one massage.
participants
The study was conducted utilizing three long-term 
hemodialysis facilities with approximately 500 total 
dialysis patients within the Centers for Dialysis Care 
Network in Cleveland, OH. To determine study eli-
gibility, study coordinators used a chart abstraction 
to identify patients who had one or more episode of 
lower extremity cramping during or after dialysis in 
the previous two weeks. Additional eligibility criteria 
were age 18–90 years, having received hemodialysis 
for at least six months, having a stable dry weight for 
the previous month (less than 2 kg change), and hav-
ing the ability to give informed consent. We excluded 
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Board required training. This entailed certification 
in protection of human subjects, including proper 
procedures for recruiting and consenting subjects 
and the need to maintain confidentiality. Cultural 
competency training, dialysis treatment, and facility 
etiquette were also covered.
Control group
The control group received usual care by dialysis 
center staff. Cramps that occur during hemodialysis 
training and Monitoring of Study Staff and 
Massage therapists
During a two-month training period, the lead li-
censed massage therapist trained five state licensed 
massage therapists from independent practices 
throughout the community in intervention massage 
protocol and assessed for intertherapist consistency. 
All study massage therapists were trained about the 
study protocol including data collection, safety as-
sessments, and completed all Institutional Review 
TablE 1. Massage Protocol
Protocol starts with left leg and is completed on the right leg. Routine is performed 2 times on left leg then right leg, to total 20 min.
1. Start with passive touch, cup the patients left heel with left hand, right hand on the posterior calf index finger at bend of knee; 5 sec.
2. Place cream/oil on leg with 8 strokes of alternating centripetal friction from distal to proximal (heal to knee) starting with left 
hand on posterior lower leg. Right hand on top. Left hand thumb on the anterior medial section of calf, 4 fingers on back of calf.  
Right hand thumb on the anterior lateral section of calf, 4 fingers on posterior of calf; 2 times; 35 sec
3. 3 strokes of centripetal friction with hands (palmar surface) together from ankle to knee (thumbs anterior, 4 fingers on back 
facing each other); 12 sec
4. Palmar kneading-alternating hands from ankle to knee compressing and lifting (posterior and lateral aspects of lower leg); 3 
times; 18 sec
5. 3 strokes of centripetal friction with hands together (palmar surface) from ankle to knee (thumbs anterior, 4 fingers on back 
facing each other); 12 sec
6. Point compression top of knee (medial superior to patellar on tendon), lateral and medial femoral condyles, and below knee 
(inferior to patella at femoral-tibial junction) hold for 3 sec each; 12 sec
7. Point compression at top of calf (proximal attachment of gastrocnemius) right hand lateral, left hand medial hold for 3 sec
8. Point compression middle of calf (belly of soleus) hold for 3 sec
9. Point compression bottom of calf (musculotendinous junction of  gastrocnemious and soleous -Achilles tendon) hold for 
3 seconds
10. Palmer compression exerted to the plantar and dorsal surfaces of the foot; 12 sec
11. 3 strokes of centripetal friction from toes to ankle left hand on top of foot, right on bottom; 12 sec
12. Digital kneading of foot; 12 sec
13. 3 strokes of centripetal friction toes to knee (left hand on top of foot, right on bottom, at ankle right hand lateral, left medial 
thumbs anterior, 4 fingers on back facing each other); 24 sec
14. Palmar kneading-alternating hands from ankle to knee compressing and lifting (posterior and lateral aspects of lower leg). 
3 times; 18 sec
15. 3 strokes of centripetal friction from toes to above knee (left hand on top of foot, right on bottom, at ankle right hand lateral, 
left medial thumbs anterior, 4 fingers on back facing each other); 24 sec
16. Passive range of motion (PROM) of ankle plantar flexion and dorsiflexion 3 times (cup ankle with left hand, slight traction of 
ankle, and place right heel of hand just below the ball of foot); 12 sec
17.  PROM ankle 3 circles clockwise, 3 counter clockwise (cup ankle with left hand, slight traction of ankle, and place heel of right 
hand just below the ball of foot); 18 sec
18. PROM plantar flexion and dorsiflexion 3 times (Cup ankle with left hand, slight traction of ankle, and place right hand just 
below the ball of foot); 12 sec
19. 3 strokes of centripetal friction from toes to knee; 24 sec.
Total time: 4 min 10 sec. Repeat protocol (total 2 times on each leg); extra 50 sec for varying leg size and switching between legs.
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group (p = 0.44), although not statistically significant. 
In general, patients were eager to receive massage 
treatments, reported uniformly high satisfaction with 
their massage therapists, and had no adverse effects 
related to massage.
diSCuSSioN & CoNCLuSioN
The results detected a very strong effect (p = .005) 
for massage to decrease cramps at home following 
dialysis. Decrease in cramps during dialysis did not 
reach statistical significance. Cramps at home de-
creased by about 80% and during dialysis by about 
40% among patients who received massage. Strengths 
of our study include well-defined subject selec-
tion criteria, a randomized controlled trial design, 
treatment are generally addressed by correcting any 
hypotension, stopping further fluid removal, stretch-
ing the affected muscle, and, if cramps continue, 
acutely raising plasma osmolality with hypertonic 
saline or dextrose. Cramps that occur at home fol-
lowing dialysis treatment have not been well studied. 
Nephrologists typically recommend that patients try 
one or more of the following for cramps at home: 
stretching, rubbing the cramp, walking or jiggling 
the lower extremity, or taking a warm bath. We are 
reporting according to the CONSORT extension for 
nonpharmaceutical interventions.
data Collection 
Research assistants examined the charts from 
the dialysis facility. Chart abstractions were used to 
assess eligibility using the inclusion and exclusion 
criteria, and to obtain demographic and medical char-
acteristics of participants. Intervention and control 
subjects were interviewed by research assistants at 
enrollment and at the completion of the study re-
garding their experiences with cramping and pain, 
both during dialysis treatment and at home between 
dialysis treatments. For each interview, participants 
were asked to report on cramping and pain in the 
previous two weeks.
Analysis
We used descriptive statistics (means, standard 
deviations, percentages) to describe the study par-
ticipants. For each participant, we calculated change 
in episodes of cramps as the difference between final 
and baseline. We used the t test to compare change 
in cramping among intervention vs. control patients. 
A two-sided p value < .05 was considered statisti-
cally significant.
rESuLtS
We recruited 16 intervention participants and 16 
control participants. Prior to beginning the trial, we 
found out that two intervention and one control patient 
did not meet our eligibility criteria. In addition, three 
intervention patients were unable to receive four or 
more scheduled massage treatments, so we excluded 
them from the data analysis.
Characteristics of the participants that completed 
the study are presented in Table 2. Intervention and 
control patients were similar in demographic and 
medical characteristics. Table 3 identifies the change 
in cramping from baseline to poststudy period. Pa-
tients reported a significant decrease in cramping 
episodes at home by 1.3 in the intervention group 
versus 0.2 in the control group (p = .005). Subjects 
reported a decrease in cramping episodes at dialysis 
of 0.8 in the intervention group and 0.4 in the control 
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TablE 2. Baseline characteristics of intervention and control subjectsa
Intervention
(n=11)
Control
(n=15)
p
value
Age, mean (SD), years 55 (15.7)  52 (8.7) .72
Male 6 (55) 6 (40) .46
Female 5 (45) 9 (60)
Race
Black 11 (100) 14 (93)
.29
White 0 (0) 1 (7)
Cause of renal failure
Hypertension 5 (45) 6(40)
.15
Diabetes 6 (55) 4(27)
Glomerulonephritis 0  4 (27)
Etiology uncertain  0 1 (7)
Time receiving dialysis, mean (SD), 
years
3.9 (2.1) 9.9  (8.9) .12
aData are expressed as number (percentage) of participants unless 
otherwise indicated.
TablE 3. Change in cramping from baseline to post study period
Intervention 
n = 11 
Control 
n = 15
p
value
Total massages received, 
mean (SD), n 5.4 (0.8) 0
Baseline cramping at home 
(interview) 3.2 2.5 0.05
Baseline cramping at dialysis 
(interview) 2.7 2.5 1
Change in cramping at home from 
prestudy to poststudy (interview) -2.5 -0.3 0.005
Change in cramping at dialysis from 
prestudy  to poststudy (interview) -1.6 -0.9 0.44
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high compliance of subjects to assigned massage 
treatments, and use of validated outcome measures. 
To our knowledge, there have not been any previ-
ous studies of massage for dialysis cramps. How-
ever, an uncontrolled study of four hemodialysis 
patients with frequent muscle cramps found that 
applying a mechanical compression device to the 
legs reduced the frequency of cramps.(10) A study 
with 80 participants utilizing reflexology to decrease 
fatigue, pain, and cramps in hemodialysis patients 
showed promising results.(13) While promising, our 
findings must be considered preliminary because 
of several limitations. The number of participants 
was small, there was a small difference between the 
two groups in number of cramps at home, only six 
massages were provided to each patient, there was 
no long-term follow-up, the study was conducted 
in a single geographic area, and outcomes were 
self-reported. 
Further work in several areas is needed to confirm 
and expand on our study findings for generalizability. 
First, these findings should be demonstrated in larger 
and more diverse patient groups in multiple centers 
with additional therapists. Second, future studies 
should determine the optimal dosage of massage 
and identify the mechanism of massage that may 
be affecting cramping. Third, other outcomes, such 
as shortening of treatment time, dialysis adequacy, 
morbidity, mortality, quality of life, and health care 
costs, should be studied. 
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